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  ABSTRACT	  	   Elephants	   are	   threatened	   and	   their	   habitat,	   wildlife	   corridors	   and	   overall	  space	  to	  roam	  is	  diminishing	  due	  to	  an	  increasing	  human	  population.	  As	  more	  and	  more	  space	  is	  being	  utilized	  for	  human	  development,	  it	  has	  begun	  to	  interfere	  with	  existing	  migratory	   corridors.	  This	   is	   a	  problem	  because	  elephants	   tend	   to	  destroy	  farmlands	  on	  their	  route,	  destroying	  villagers’	  livelihoods,	  and	  also	  on	  occasion,	  may	  kill	   or	   hurt	   humans.	   As	   a	   result,	   there	   is	   a	   human	   elephant	   conflict.	   This	   study	  focused	  on	  human	  elephant	  conflict	   in	  Esilalei	  as	  well	  as	  GPS	  mapping	  evidence	  of	  elephant	   migration	   along	   the	   projected	   corridor	   between	   Lake	   Manyara	   National	  Park	   and	   Manyara	   Ranch,	   and	   from	   Tarangire	   National	   Park	   to	   Manyara	   Ranch,	  sometimes	  passing	  through	  Esilalei	  before	  traveling	  to	  the	  Losimangori	  Mountains.	  In	   the	   village	   of	   Esilalei,	   40	   interviews	  were	   conducted	  with	  Maasai	  warriors	   and	  babas.	   The	   findings	   of	   these	   interviews	   reflected	   an	   ongoing	   human	   elephant	  conflict,	   and	   the	   leading	   conflict	   that	  most	   villagers	  had	  with	   elephants	  was	   crop-­‐raiding.	  Opportunistic	  interviews	  were	  also	  conducted	  during	  tracking	  with	  farmers,	  pastoralists,	  rangers	  and	  one	  key	   informant	   interview	  at	  Manyara	  Ranch.	  With	  the	  help	  of	  an	  expert,	  evidence	  of	  elephant	  presence	  was	  found	  and	  marked	  using	  a	  GPS	  to	  attempt	  to	  construct	  a	  corridor.	  Findings	  can	  conclude	  that	  elephants	  do	  travel	  to	  Manyara	  Ranch,	  both	  from	  Lake	  Manyara	  and	  Tarangire	  National	  Parks.	  There	  was	  an	  abundance	  of	   evidence	   found	   leading	   from	  Manyara	  Ranch	  and	  Esilalei	   area	   to	  the	  Losimangori	  Mountains.	   Interviews	   confirmed	   that	   elephants	   travel	   outside	  of	  protected	  areas	  or	  National	  Parks	  during	  the	  rainy,	  or	  wet,	  season.	  The	  goal	  of	  our	  study	  is	  to	  complete	  mapping	  the	  corridor	  and	  find	  the	  direction	  of	  travel	  within	  the	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Tarangire-­‐Manyara	   ecosystem.	   In	   the	   future,	   we	   hope	   our	   findings	   will	   be	   of	  assistance	  to	  help	  conserve	  this	  migratory	  route	  and	  species,	  but	  more	  importantly,	  we	   hope	   our	   study	   can	   serve	   as	   a	   little	   piece	   in	   the	   much	   bigger	   puzzle	   that	   is:	  human	  elephant	  conflict.	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INTRODUCTION	  	   Tanzania’s	  vast	  and	  varying	  ecosystems	  support	  many	  kinds	  of	  habitats	  and	  species.	  With	  40%	  of	  Tanzania’s	  mainland	  being	  managed	  for	  natural	  conservation,	  it	  allows	  for	  species	  to	  attempt	  to	  coexist	  with	  the	  ever	  so	  rapidly	  growing	  human	  population	   (Perre,	   2014).	   As	   human	   population	   increases,	   so	   does	   human	  development	   altering	   natural	   habitats	   to	   agricultural	   land,	   settlement	   and	  infrastructure.	  From	  1982	  to	  2000,	  agriculture	  in	  Northern	  Tanzania	  increased	  by	  a	  5-­‐fold	  encroaching	  space	  for	  natural	  habitats	  and	  protected	  areas	  even	  more	  (Kioko,	  2015).	   For	   the	   conservation	   of	   many	   species	   in	   Tanzania,	   it	   is	   crucial	   to	  manage	  land-­‐use	   in	   order	   to	   sustain	   migratory	   patterns	   of	   certain	   species.	   Migration	   is	  considered	   as	   “a	   seasonal,	   two-­‐way	   movement,	   involving	   a	   return	   to	   the	   area	  originally	   vacated,	   usually	   following	   traditional	   pathways”	   (Galanti,	   2006).	   When	  resources	  become	  depleted	  in	  protected	  areas,	  animals	  are	  compelled	  to	  seek	  food	  and	  water	  elsewhere.	  	  	   The	  Great	  Wildebeest	  Migration	  is	  a	  worldwide,	  well-­‐known	  example	  of	  the	  natural	   phenomenon	   known	   to	   be	   as	   migration.	   They	   pursue	   the	   availability	   of	  resources	  by	  following	  a	  migratory,	  passable	  path	  or	  corridor.	  A	  wildlife	  corridor,	  as	  defined	  by	  Jones,	  Caro	  and	  Davenport;	  is	  “an	  unprotected	  area	  between	  two	  or	  more	  protected	  areas,	   either	   (i)	   through	  which	  animals	  are	  known	  or	  believed	   to	  move,	  (ii)	  that	  are	  connected	  (or	  can	  potentially	  be	  reconnected	  by)	  natural	  vegetation,	  or	  both	  (i)	  and	  (ii)	   together”.	  There	  are	  30	  active	  corridors	   in	  Tanzania,	  according	   to	  the	  Tanzania	  Wildlife	  Corridor	  website.	  These	  corridors	  are	  becoming	   increasingly	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at	   risk	   due	   to	   conflicting	   land	   uses	   such	   as	   human	   settlement,	   livestock	  management,	  agriculture	  and	  business.	  	  The	  African	  elephant,	  Lexondota	  Africana,	   is	   the	   largest	   living	   land	  mammal	  and	   migrate	   long	   distances	   each	   day,	   making	   it	   difficult	   to	   compete	   with	   the	  increasing	   human	   population	   for	   space	   and	   resources.	   Due	   to	   elephant	  migratory	  patterns	  requiring	  them	  to	  move	  outside	  national	  parks	  and	  protected	  boundaries,	  often	  times	  they	  encounter	  civilized	  areas,	  leading	  to	  what	  is	  referred	  to	  as	  human-­‐elephant	  conflict.	  Components	  of	  the	  human-­‐elephant	  conflict	  can	  encompass	  crop-­‐raiding,	   infrastructural	  damage,	  disturbance	  to	  human	  activity,	  as	  well	  as	   injury	  or	  death	  to	  both	  humans	  and	  elephants	  (Galanti,	  2006).	  	  The	  largest	  population	  of	  savanna	  elephants	  in	  Northern	  Tanzania	  is	  found	  in	  the	   Tarangire-­‐Manyara	   ecosystem,	   hosting	   2,561	   elephants	   (Kioko,	   2015).	   The	  Tarangire-­‐Manyara	  ecosystem	  is	  part	  of	  the	  Maasai	  Steppe,	  and	  includes	  protected,	  semi-­‐protected	   and	   unprotected	   areas.	   The	   flora	   and	   fauna	   spans	   20,000-­‐35,000	  km2	   including	   diverse	   vegetation,	   primarily	   Acacia-­‐Commifora	   bush	   land	   and	  alkaline	   lake	  grassland	  (Kioko,	  2015).	   It	   is	  bordered	  by	  the	  Makuyuni-­‐Babati	  Road	  and	  lies	  on	  the	  Eastern	  Rift	  Valley;	  it	  also	  includes	  the	  Kwakuchinja	  wildlife	  corridor.	  The	  Tarangire-­‐Manyara	  ecosystem	  is	  comprised	  primarily	  of	  savanna,	  with	  pockets	  of	  woodlands	  along	  waterways.	  The	  arid	   to	   semi-­‐arid	   climate	   combined	  with	   long	  rains	  from	  March	  to	  May	  and	  short	  rains	  from	  November	  to	  December,	  bring	  869.4	  mm	  of	  rainfall	  annually	  (Kioko,	  2015).	  	  	   In	  this	  study,	  we	  will	  map	  elephants	  in	  the	  Tarangire-­‐Manyara	  ecosystem	  and	  analyze	   the	   human	   wildlife	   conflict	   in	   the	   included	   village	   of	   Esilalei.	   From	   a	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previous	  study	  conducted	  in	  2015,	  with	  a	  focus	  in	  the	  village	  of	  Selela,	  it	  is	  predicted	  that	  elephants	  travel	   from	  Manyara	  Ranch,	  through	  the	  Losimangori	  Mountains,	  to	  Ngorongoro	  Conservation	  Area	  (Chlebek	  &	  Slater,	  2015).	  This	  will	  be	  a	  continuation	  and	  comparative	  study.	  Our	  goal	  will	  be	   to	  get	  more	  accurate	  data	   to	  support	   this	  hypothesis	   and	   connect	   the	   missing	   sections	   of	   the	   previously	   mapped	   corridor.	  Another	  focus	  will	  be	  to	  determine	  the	  direction	  travelled	  by	  elephants	  migrating	  to	  the	  mountains.	  We	  predict	  that	  there	  is	  a	  stable	  or	  increasing	  conflict	  with	  elephants	  in	   Esilalei,	   and	   that	   elephants	   passing	   through	  Esilalei	   are	   originating	   in	  Manyara	  Ranch	   and	   traveling	   to	   and	   through	   Losimangori	  Mountains.	   Through	   conducting	  interviews	  with	  male	  villagers	  of	  Esilalei,	  we	  hope	  to	  gain	  information	  on	  the	  human	  wildlife	  conflict	  as	  well	  as	  elephant	  sightings	  to	  help	  us	  further	  our	  mapping	  of	  their	  route	  through	  Esilalei.	  The	  transition	  from	  topic	  to	  topic	  when	  asking	  interviewees	  questions	  are	  as	  follows:	  Have	  the	  villagers	  of	  Esilalei	  seen	  any	  elephants	  migrating	  through	  this	  area	  recently?	  If	  yes,	  where	  were	  the	  elephants	  coming	  from	  and	  going?	  How	  many	  were	   seen?	  Do	  villagers	   of	  Esilalei	   perceive	   there	   to	  be	   a	   conflict	  with	  wildlife?	  If	  yes,	  with	  which	  animals	  and	  what	  animals	  cause	  the	  most?	  What	  specific	  conflicts	   do	   elephants	   cause?	   What	   time	   of	   the	   year	   are	   elephants	   seen	   around	  Esilalei	  and	  their	  believed	  reasoning	  for	  why?	  Has	  elephant	  population	  increased	  or	  decreased,	   and	  why?	  What	   changes	  would	   the	   villagers	   of	   Esilalei	   like	   to	   see	   as	   a	  solution?	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STUDY	  AREA	  	  
Loisimangori	  Mountains	  
	   This	   site,	   used	   in	   last	   year’s	   study,	   encompasses	   an	   all	   male	   boarding	  secondary	  school	  as	  well	  as	  a	  Tanzanian	  government	  run	  military	  base	  (Chlebek	  &	  Slater,	   2015).	   There	   is	   limited	   human	   settlement	   in	   this	   area	   and	   the	   mountains	  border	  the	  road,	  ranging	  roughly	  22	  kilometers	  across.	  	  
	  
Manyara	  Ranch	  	   Manyara	   Ranch	   lies	   between	   Lake	   Manyara	   National	   Park	   and	   Tarangire	  National	  Park,	  within	  the	  Kwakuchinja	  wildlife	  corridor.	  It	  is	  located	  on	  the	  eastern	  side	  of	  Lake	  Manyara	  and	  western	  side	  of	  Tarangire,	  a	  mere	  5	  km	  from	  the	  park’s	  boundaries.	   It	   is	  a	  partially	  protected	  area,	  spanning	  182	  km2	  (Olekashe,	  2016).	   In	  the	   year	   2000,	   this	   area	   was	   privatized	   from	   a	   cattle	   ranch	   and	   is	   now	   used	   for	  conservation	  and	  tourism.	  	  
	  
Lake	  Manyara	  National	  Park	  	   Lake	  Manyara	   encompasses	   60%	   of	   Lake	  Manyara	  National	   Park	   (200:330	  km)	  and	  is	  located	  just	  south	  of	  the	  Ngorongoro	  highlands	  (Tanzania	  National	  Parks,	  2016).	   50	   km	   of	   this	   area	   borders	   the	   base	   of	   the	   Rift	   Valley	   Escarpment	   and	   its	  boundaries	  are	  surrounded	  by	  an	  abundance	  of	  land	  obtainable	  for	  scattered	  human	  settlement.	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Mswakini	  Village	  	  This	  village	  lies	  on	  the	  A	  104	  road,	  with	  close	  proximity	  to	  Tarangire	  National	  Park	  and	  the	  furthermost	  boundary	  of	  Manyara	  Ranch	  lies	  just	  across	  the	  street.	  
	  
Esilalei	  Village	  
	   This	  rural	  village	  lies	  on	  either	  side	  of	  the	  B	  144	  road,	  situated	  between	  Lake	  Manyara	  National	  Park,	  Losimangori	  Mountains	  and	  Manyara	  Ranch.	  It	  is	  part	  of	  the	  Maasai	  Steppe,	  and	  includes	  the	  Laiboni	  Maasai	  village	  as	  well.	  As	  of	  2002,	  the	  total	  population	  is	  7,824	  individuals	  and	  of	  that,	  3,823	  males.	  	  
	   	  Figure	  1:	  Map	  of	  study	  area	  including	  Esilalei	  Village	  where	  interviews	  were	  conducted.	  Corridor	  mapping	  also	  took	  place	  to/from	  Lake	  Manyara	  National	  Park,	  Tarangire	  National	  Park/Mswakini	  Village,	  Manyara	  Ranch	  Conservancy,	  and	  the	  Losimangori	  Mountains.	  2016	  study	  sites	  shown	  in	  blue,	  2015	  study	  sites	  are	  depicted	  in	  red.	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METHODS	  	  
	  
The	  Human-­Elephant	  Conflict	  
	   In	  order	  to	  further	  the	  migratory	  route	  that	  elephants	  are	  predicted	  to	  travel	  to	   and	   from	   Losimangori	   Mountains,	   we	   began	   by	   conducting	   interviews	   in	   the	  Maasai	  village	  of	  Esilalei.	  We	  began	  by	  conducting	  40	   interviews,	  with	  only	  males:	  warriors,	   babas	   and	   babus.	  We	   chose	   to	   target	  males	   for	   our	   interviews	   because,	  being	  a	  Maasai,	  they	  spend	  more	  time	  away	  from	  the	  boma	  herding	  animals	  such	  as	  cows,	   goats	   and	   sheep.	   Therefore,	   these	   people	   have	   more	   opportunity	   to	   see	  elephants	   on	   a	   day-­‐to-­‐day	   basis.	   For	   this	   reason,	   we	   decided	   to	   direct	   our	   focus	  away	  from	  mamas	  and	  villagers	  of	  a	  younger	  age	  set	  who	  spend	  most	  of	  their	  time	  close	  to	  the	  boma.	  Because	  this	  village	  is	  located	  on	  the	  main	  road,	  close	  to	  Mto	  Wa	  Mbu	   and	   a	   primary/secondary	   school,	   many	   of	   the	   villagers	   spoke	   Kiswahili.	  Consequently,	  we	  only	  needed	  one	  translator	  who	  translated	  the	  11	  questions	  from	  English	   to	   Kiswahili,	   and	   translated	   the	   interviewees’	   answers	   from	   Kiswahili	   to	  English.	  We	   conducted	   interviews	   April	   5,	   6,	   7,	   and	   8,	   2016.	   As	   we	   walked	   from	  boma	   to	  boma,	  we	  were	  opportunistic	   in	   our	   interviewing.	  We	   interviewed	  males	  that	  were	  present	   in	  the	  boma,	  and	  then	  moved	  on	  (often	  times	  being	  led	  to	  other	  males	   by	   a	   young	   warrior	   who	   was	   not	   herding	   that	   day).	   Because	   we	   were	  targeting	   just	   males,	   our	   sampling	   was	   non-­‐random.	   Our	   translator	   began	   each	  interview	   by	   introducing	   us	   as	   SIT	   students	   and	   where	   we	   were	   from.	   The	  interviewees	   were	   also	   told	   that	   this	   information	   would	   only	   be	   used	   for	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educational	  purposes,	  and	  upon	  completion	  they	  would	  receive	  1,000	  shillings	  as	  a	  gratitude	  for	  their	  time.	  While	  conducting	  these	  interviews,	  specifically	  question	  #2	  (refer	   to	  Appendix	  A),	  we	   showed	   them	  a	   simple,	   hand	  drawn	  map	   showing	  Lake	  Manyara	  National	  Park,	  Manyara	  Ranch,	  Esilalei,	  Losimangori	  Mountains,	  Selela	  and	  Ngorongoro	   Conservation	   Area.	   Our	   goal	   of	   conducting	   these	   interviews	   was	   to	  obtain	   information	   regarding	   elephant	  migration	   through	  Esilalei:	  where	   they	   are	  coming	  from,	  where	  they	  are	  going,	  why/when	  there	  are	  coming	  here	  and	  specific	  details	  about	  group	  dynamics	  (number	  of	  elephants	  seen,	  sex,	  age,	  formation).	  Our	  questions	   then	   transitioned	   to	   wildlife	   conflict,	   with	   a	   focus	   on	   human-­‐elephant	  conflict.	  	  
Mapping	  Tarangire-­Manyara	  Ecosystem	  
	  	  	   After	  4	  days	  of	  conducting	  interviews,	  we	  were	  able	  to	  identify	  tendencies	  of	  perspectives	   as	   to	   where	   the	   elephants	   were	   coming	   from	   and	   going	   to,	   through	  Esilalei.	  With	  the	  help	  of	  an	  expert	  and	  GPS	  (global	  positioning	  system)	  technology,	  we	   began	   collecting	   the	   UTM	   (universal	   transverse	   Mercator)	   coordinates	   of	  evidences	   over	   the	  duration	  of	   7	  days.	   In	   addition,	   at	   each	   location	  we	   conducted	  opportunistic	  interviews	  with	  farmers,	  pastoralists	  or	  villagers	  to	  get	  more	  precise	  and	  narrow	  direction	  as	  to	  where	  elephants	  have	  recently	  passed	  through.	  Evidence	  of	  elephant	  presence	  included	  dung,	  footprints,	  scratch	  marks	  on	  trees	  and	  broken	  down	  branches	  or	  trees	  (Refer	  to	  Appendix	  B	  for	  examples).	  	  	   The	   projected	   corridor	   from	   the	   previous	   study	   “was	   expected	   to	   extend	  from	  Ngorongoro	  Conservation	  Area,	  down	  through	  the	  Rift	  Valley	  Escarpment,	  into	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the	   forest	   in	   between	   the	   Rift	   Valley	   Escarpment	   and	   Selela	   village,	   to	   the	  Losimangori	   Mountains,	   and	   into	   Manyara	   Ranch”	   (Chlebek	   &	   Slater,	   2015).	   Our	  projection	  of	  the	  corridor,	  to	  continue	  this	  study,	  would	  have	  Lake	  Manyara	  National	  Park	   and	   Tarangire	   National	   Park	   meet	   at	   Manyara	   Ranch,	   and	   extend	   into	  Losimangori	  Mountains,	   linking	   the	  missing	   section	   (of	   the	   2015	   study)	   to	   Selela.	  See	  figure	  2	  of	  previous	  study’s	  resulted	  corridor.	  	   When	  evidence	  wasn’t	  present	  and	  path	  width	  or	   space	  allowed,	  we	  would	  spread	  15	  meters	   apart,	   3	   people	  wide.	   The	  person	   in	   the	  middle	  would	  hold	   the	  GPS	  to	  maintain	  accurate	  direction,	  each	  piece	  of	  evidence	  found	  along	  this	  line	  was	  marked	  with	  the	  GPS	  and	  in	  writing	  to	  back	  up	  the	  data.	  
	   	  	  Figure	  2:	  Nicole	  Chlebek	  and	  Laura	  Slater’s	  2015	  map	  of	  the	  Selela	  elephant	  corridor	  from	  Ngorongoro	  Conservation	  area	  to	  Manyara	  Ranch.	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CORRIDOR	  MAPPING	  RESULTS	  	  	   Based	  off	  of	  interviews,	  the	  mapping	  of	  elephant	  evidence	  was	  conducted	  in	  3	  different	   sites	   within	   the	   Tarangire-­‐Manyara	   ecosystem.	   Evidence	   was	   collected	  beginning	   by	   connecting	   Lake	   Manyara	   National	   Park	   to	   Manyara	   Ranch	   on	   the	  dates	  April	  9,	  10,	  11	  and	  12,	  2016.	  This	  data	  collection	  consisted	  of	  2	  components.	  First,	  we	  drove	  through	  the	  Sasa	  Centre	  farmlands	  to	  the	  boundary	  of	  Lake	  Manyara	  National	  Park	  and	  began	  tracking	  west	  toward	  Manyara	  Ranch.	  This	  duration	  lasted	  2	   days.	   Second,	  we	   drove	   south	   through	  Esilalei	   to	   the	  westernmost	   perimeter	   of	  Manyara	  Ranch	  and	  began	  tracking	  east	  toward	  Lake	  Manyara	  National	  Park.	  After	  another	  2	  days,	  we	  were	  able	   to	   connect	   the	   route	  with	  a	   common	  midpoint.	  One	  section	   of	   this	   route	  went	   directly	   through	   crops	  where	  multiple	   evidences	  were	  found.	  	   To	   connect	   Tarangire	   National	   Park	   to	  Manyara	   Ranch,	  we	   traveled	   to	   the	  outermost,	   southwest	   border	   of	   Manyara	   Ranch	   and	   began	   our	   data	   collection	  across	  the	  street	  in	  the	  village	  of	  Mswakini	  on	  April	  13.	  The	  GPS	  helped	  us	  maintain	  a	  direct	  course	  towards	  Tarangire	  National	  Park.	  	  	   Based	   off	   of	   interviews,	   the	   passageway	   from	   Esilalei	   to	   Losimangori	  Mountains	   seemed	   to	  be	  of	   importance	  among	   the	  villagers’	   answers.	  On	  April	  14	  data	  was	  found	  and	  recorded	  to	  the	  southern	  side	  of	  the	  mountains.	  On	  April	  15,	  we	  travelled	  roughly	  20	  km	  to	  the	  western	  side	  of	  the	  mountains	  in	  attempt	  to	  connect	  the	   path	   to	   Selela	   and	   the	   East	   African	   Rift	   Wall,	   where	   evidence	   lacked	   in	   the	  previous	   study.	   After	   unsuccessful	   searching	   for	   evidences	   and	   opportunistic	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interviews,	   we	   reached	   a	   consensus	   that	   elephants	   have	   not	   	   been	   in	   this	   area	  recently.	  	  	  	  	  	  	  	  	  	  	  
Figure	  3:	  The	  Tarangire-­‐Manyara	  ecosystem	  elephant	  route	  leading	  from	  Lake	  Manyara	  National	  Park	  and	  Tarangire	  National	  Park,	  meeting	  at	  Manyara	  Ranch	  and	  to	  the	  Losimangori	  Mountains.	  This	  corridor	  is	  compiled	  with	  GPS	  coordinates	  of	  evidence	  along	  with	  a	  projected	  route	  from	  interviews.	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Figure	  4:	  Mapped	  corridor	  between	  Lake	  Manyara	  National	  Park	  and	  Manyara	  Ranch.	  This	  corridor	  is	  compiled	  with	  GPS	  coordinates	  of	  evidence	  found	  on	  April	  9,	  10,	  11	  and	  12.	  
Figure	  5:	  Mapped	  corridor	  from	  Tarangire	  National	  Park	  to	  Manyara	  Ranch.	  This	  corridor	  is	  compiled	  with	  GPS	  coordinates	  of	  evidence	  on	  April	  13.	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Figure	  6:	  Mapped	  corridor	  from	  road	  to	  the	  Losimangori	  Mountains.	  This	  corridor	  is	  compiled	  with	  GPS	  coordinates	  of	  evidence	  found	  on	  April	  14.	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CORRIDOR	  MAPPING	  DISCUSSION	  	  	   Based	   on	   the	   abundance	   of	   evidence	   between	  Lake	  Manyara	  National	   Park	  and	  Manyara	  Ranch,	  we	  can	  assume	  that	  elephants	  travel	  through	  this	  passageway	  frequently.	  By	  combining	  a	  key	  informant	  interview	  with	  the	  Conservancy	  Manager	  at	  Manyara	  Ranch	  and	  actual	  GPS	  plotted	  data	  close	  to	  Tarangire	  National	  Park,	  we	  also	   know	   that	   elephants	   originating	   there	   migrate	   to	   Manyara	   Ranch.	   Once	   at	  Manyara	   Ranch,	   our	   evidence	   suggests	   that	   elephants	   travel	   to	   the	   Losimangori	  Mountains.	   Because	   evidence	   was	   not	   found	   past	   these	   mountains,	   for	   another	  consecutive	  year	  of	  data	  collection,	  we	  can	  deduce	  that	  elephants	  retreat	  once	  they	  reach	  the	  foothills.	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CHARACTERISTICS	  OF	  CORRIDOR	  RESULTS	  AND	  DISCUSSION	  	  
Perceived	  time	  of	  travel	  	  	   In	  the	  village	  of	  Esilalei,	  the	  results	  of	  our	  interviews	  showed	  that	  the	  general	  consensus	   was	   that	   elephants	   have	   a	   higher	   migratory	   presence	   during	   the	   wet	  season,	  more	  specifically	  during	  the	  long	  rains	  from	  March	  to	  May.	  The	  majority	  of	  our	   interviewees	   said	   that	  most	   elephants	   were	   seen	   from	   December	   to	   April	   or	  May,	   as	   seen	   in	   Figure	   7	   below.	   This	   supports	   the	   idea	   that	   elephant	   populations	  concentrate	   in	   protected	   areas	   during	   the	   dry	   season	   because	   they	   can	   rely	   on	   a	  constant	   water	   supply	   and	   leave	   protected	   areas	   in	   the	   rainy	   season	   and	   spread	  across	   the	   Tarangire-­‐Manyara	   Ecosystem	   (Galanti,	   2006).	   However,	   villagers	  mentioned	  elephant	  sightings	  all	  year	  round.	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Figure	  7:	  Esilalei	  villager’s	  perceived	  time	  that	  elephants	  migrate	  through	  Esilalei	  (n=170).	  Individuals	  could	  list	  multiple	  months	  and	  often	  said	  a	  range	  of	  months.	  Dark	  blue	  bars	  represent	  wet	  season,	  and	  light	  orange	  bars	  represent	  the	  dry	  season.	  
	  	  
15	  
Perceived	  Purpose	  of	  Elephant	  Migration	  to	  Esilalei	  
	  	   A	   common	  point	  made	  by	  most	  of	   the	  villagers	   interviewed	  was	   that	  when	  the	   dry	   season	   was	   ending,	   and	   wet	   season	   was	   starting;	   most,	   if	   not	   all,	   of	   the	  resources	   in	   the	   national	   parks	   and	   protected	   areas	   were	   diminished.	   Therefore,	  one	  of	  the	  main	  reasons	  for	  elephant	  migration	  through	  Esilalei	  is	  for	  grasses	  and	  a	  wider	   variety	   of	   tree	   species.	   27%,	   16:61	   of	   the	   villagers	   stated	   that	   this	   is	   why	  elephants	  come	  to	  Esilalei.	  In	  addition,	  after	  the	  dry	  season	  water	  resources	  become	  scarce	   driving	   elephants	   to	   seek	  water	   elsewhere.	   23%.	   14:61	   of	   villagers	   believe	  this	   is	  why	  elephants	   travel	   through	  Esilalei.	  A	   few	  Maasai	  pastoralists	  noted	   that	  there	   was	   a	   small	   water	   source,	   or	   pond,	   predominately	   used	   for	   cows	   that	   was	  often	  times	  interrupted	  by	  the	  presence	  of	  elephants	  in	  the	  wet	  season.	  	  	   Crop	  raiding	  is	  the	  most	  common	  form	  of	  human-­‐elephant	  conflict,	  according	  to	  a	  study	  done	  in	  2012	  (Prins,	  2014).	  About	  half	  of	  the	  villagers	  interviewed	  viewed	  eating	   and	   destroying	   crops	   as	   the	   largest	   conflict	   from	   elephants	   (48%,	   27:56).	  Moreover,	  15%,	  10:65	  of	   the	  villagers	  perceived	  “crops”	   to	  be	  the	  main	  reason	  for	  elephant	   occurrence	   in	   their	   village.	   In	   addition,	   other	   reasons	   mentioned	   were:	  Esilalei	   being	   on	   route	   of	   a	   migratory	   corridor,	   elephants	   in	   search	   of	   salt	   as	   a	  nutrient	   during	   female	   lactation,	   and	   elephants	   seeking	   refuge	   from	   army	   ants.	  Although	  a	  very	  small	  percentage,	  4	  villagers	  noted	  that	  in	  the	  recent	  past	  elephants	  have	  become	  highly	  protected	  and	  therefore	  have	  realized	  the	  “peace”,	  and	  that	  no	  harm	   can	   come	   to	   them.	   Because	   of	   elephant’s	   high	   cognitive	   ability,	   paired	  with	  their	  prolonged	  lifespan,	  elephants	  can	  adapt	  their	  route	  based	  on	  past	  experiences	  to	  which	  they	  deem	  to	  be	  safe	  or	  not	  (Kioko,	  2015).	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Elephant	  Family	  Dynamics	  
	  	   95%,	  38:40	  of	  the	  villagers	  stated	  that	  when	  elephants	  were	  seen,	  they	  were	  mixed:	   a	   family	   unit	   (including	   females	  with	   immature	   individuals	   of	   both	   sexes)	  with	  one	  or	  more	  bulls.	  The	  answers	  to	  the	  question,	  “How	  many	  elephants	  did	  you	  see”,	   ranged	   from	   1	   to	   100.	   The	   mode	   of	   the	   results	   of	   abundance	   of	   elephants	  passing	   through	   Esilalei	   is	   10.	   If	   an	   interviewee	   gave	   a	   range	   of	   numbers,	   we	  included	  each	  individual	  number	  within	  the	  set.	  For	  example,	  if	  a	  villager	  said	  “1-­‐5”,	  we	   included	  numbers:	  1,	  2,	  3,	  4	  and	  5.	  The	  second	  most	   commonly	   stated	  answer	  was	  20,	  which	   reflects	   our	   average	  of	   19	   and	  median	  of	   22.5.	  Because	   the	   results	  showed	  very	   few	  respondents	  seeing	  elephants	  alone	  or	   in	  pairs,	  we	  can	  presume	  elephants	  were	  traveling	  in	  families	  or	  herds.	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Figure	  8:	  Esilalei	  villagers’	  perceptions	  on	  the	  elephants’	  purpose	  for	  migration	  to	  Esilalei.	  Individuals	  could	  list	  more	  than	  one	  reason.	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Population	  Change	  over	  Time	  	  	   Within	   our	   sample	   population,	   90%,	   36:40	   of	   the	   villagers	   interviewed	  believe	   that	   the	   population	   of	   elephants	   is	   increasing	   with	   time.	   Only	   10%,	   4:40	  believed	   that	   the	   populations	   of	   elephants	   are	   decreasing.	   After	   this	   we	   asked	   a	  follow	  up	  question	  of,	  why	  they	  believed	  this.	  	  	   Almost	   half	   of	   our	   respondents	   answered	   that	   the	   reason	   for	   increase	  was	  the	  blatant	  fact	  of	  reproduction	  and	  giving	  birth	  (45%,	  18:40).	  When	  asking	  some	  of	  the	  more	  educated	  villagers,	  their	  perception	  was	  that	  the	  elephant	  population	  has	  stabilized,	   and	   since	   increased	   due	   to:	   more	   protection,	   less	   poaching	   and	   their	  migratory	  corridor	  being	  reduced.	  A	  specific	  example	  of	  more	  protection	   is,	   in	   the	  year	  2000	  the	  ownership	  of	  Manyara	  Ranch	  was	  transferred	  from	  the	  government	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Figure	  9:	  Esilalei	  villagers’	  perceptions	  of	  abundance	  of	  elephants	  that	  they	  have	  seen	  travel	  through	  their	  village.	  Villagers	  often	  times	  said	  a	  range	  of	  numbers,	  which	  were	  all	  counted	  individually.	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to	   a	   private	   organization.	   One	   interviewee	   explained	   that	   after	   this	   exchange,	   it	  resulted	  in	  more	  protection	  and	  security	  for	  wildlife,	  especially	  elephants.	  Over	  the	  past	   decade,	   the	   government	   has	   become	   more	   diligent	   in	   enforcing	   security	   for	  prohibiting	   poaching.	   With	   Tanzania’s	   growing	   population	   comes	   habitat	  fragmentation,	  consequently	  less	  space	  for	  migration	  of	  species.	  Because	  of	  human	  development	  along	   the	  corridors,	   elephants	  are	  being	  constrained	   to	   fewer	   routes	  and	  therefore	  are	  left	  to	  join	  together	  and	  travel	  in	  larger	  herds.	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Figure	  10:	  Esilalei	  villagers’	  perceptions	  of	  change	  over	  time	  in	  overall	  elephant	  population	  that	  migrate	  through	  Esilalei.	  Individuals	  interviewed	  provided	  a	  reason	  or	  multiple	  reasons	  if	  they	  mentioned	  an	  increase	  over	  time,	  shown	  below.	  N=40.	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Human-­Wildlife	  Conflict	  
	  	   There	  was	  an	  overwhelming	  majority,	  97.5%,	  39:40,	  of	  villagers	   that	  stated	  there	  was	  a	  conflict	  with	  wildlife	  in	  Esilalei.	  Of	  those	  that	  answered,	  “yes”	  to	  having	  a	   conflict,	   27%	   mentioned	   elephants	   and	   27%	   mentioned	   lions	   (22:83).	   Every	  villager	  interviewed	  listed	  more	  than	  1	  species	  of	  wildlife	  to	  which	  brought	  conflict	  to	  his	  or	  her	  community.	  In	  addition,	  zebra	  and	  hyena	  were	  commonly	  referenced	  as	  a	  problematic	  species	  as	  well.	  See	  figure	  12	  for	  additional	  species.	  	   Focusing	   on	   the	   human-­‐elephant	   conflict	   in	   Esilalei	   village,	   we	   found	   that	  48%,	  27:56,	  stated	  eating	  or	  destroying	  crops	  as	  the	  most	  common	  conflict.	  A	  couple	  villagers	  shared	  their	  experiences	  with	  elephants	  eating	  crops	  or	  farmlands.	  One	  in	  particular,	  said	  that	  one	  elephant	  could	  eat	  up	  to	  one	  hectare	  in	  a	  night.	  As	  a	  result,	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Figure	  11:	  Esilalei	  villagers’	  perceptions	  on	  why	  the	  overall	  population	  of	  elephants	  migrating	  through	  Esilalei	  has	  increased	  over	  time.	  N=40.	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people	  must	  stay	  alert	  and	  often	  times	  assign	  one	  family	  member	  to	  stay	  up	  through	  the	  night	   to	  keep	  guard	  of	   the	   farm.	  Villagers	   sometimes	   indicated	  more	   than	  one	  conflict	   that	   elephants	  were	   causing.	  The	   second	  biggest	   issue	  was	   environmental	  destruction;	  including	  breaking	  down	  trees	  and	  branches	  (25%,	  14:56).	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Figure	  12:	  Esilalei	  villagers’	  perceptions	  on	  which	  species	  cause	  conflict.	  Individuals	  could	  list	  more	  than	  one	  animal.	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Figure	  13:	  Esilalei	  villagers’	  perceived	  personal	  conflicts	  with	  elephants.	  Individuals	  could	  list	  more	  than	  one	  reason.	  N=56.	  
Figure	  14:	  Esilalei	  villagers’	  perceptions	  on	  which	  animals	  cause	  the	  greatest	  human	  wildlife	  conflict	  in	  Esilalei	  village.	  N=40.	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Proposed	  Solutions	  	  	   As	   conservation	   efforts	   are	   seemingly	   rising	   worldwide,	   there	   is	   no	  indication	  of	  direct	  action	  being	   taken	   to	  assist	   small	  villages	  with	  human	  wildlife	  conflict.	  When	  asking	  Esilalei	   villagers	  of	   suggestions	  of	   changes	   they	  wish	   to	   see,	  the	  most	  common	  answer	  (30%,	  13:43)	  was	  when	  elephants	  were	  actually	  sighted,	  that	   park	   rangers	   are	  more	   efficient	   in	  moving	   elephants	   to	   the	   outskirts	   of	   their	  village.	   Similarly,	   the	   second	  most	   frequent	   answer	  was	   to	   take	  matters	   into	   their	  own	  hands	  and	  chase	  the	  elephants	  away	  (23%,	  10:43).	  Others	  stated	  that	  there	  was	  no	  solution	  (21%,	  9:43),	  but	  the	  most	  promising	  answered,	  as	  we	  believe,	  was	  direct	  or	  community	  involvement	  (12%,	  5:43).	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LIMITATIONS	  AND	  RECOMMENDATIONS	  	  
Limitations	  
	  Mapping	  
• Walking	  on	  a	  confined	  path	  limited	  width	  range	  
• Scratches	  on	  trees	  or	  footprints	  may	  have	  been	  misidentified	  
• Often	  times	  driving	  to	  the	  desired	  starting	  point	  was	  on	  difficult	  terrain	  
• The	  presence	  of	  a	  buffalo	  in	  a	  nearby	  bush	  forced	  our	  data	  collection	  to	  end	  200	  meters	  early	  	  Interviews	  
• Potential	   miscommunication	   when	   translating	   between	   Kiswahili	   and	  English	  
• People	   opted	   to	   participate	   in	   the	   interview	   even	   if	   slightly	   uneducated	   on	  the	  subject	  and/or	  unable	  to	  answer	  questions	  confidently	  	  
• When	  compiling	  data	  into	  figures	  and	  graphs,	  data	  may	  have	  overlapped	  and	  perceptions	  may	  have	  been	  lost	  due	  to	  categorization	  
• Some	  interviewees	  had	  a	  time	  constraint,	  resulting	  in	  short	  answers	  	  
Recommendations	  for	  the	  Current	  Study	  
	  
• Compose	  a	  set	  of	  strict	  guidelines	  for	  the	  expert/translator,	  as	  to	  get	  the	  most	  out	  of	  everyday	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• Arrange	   for	   transportation	   to	   pick	   us	   up	   from	   endpoint	   of	   each	   day’s	   data	  collection	  in	  order	  to	  double	  the	  distance	  we	  are	  able	  to	  track	  per	  day	  
• Use	  getting	  approval	  from	  village	  chairman	  as	  a	  chance	  to	  consult	  him	  about	  village	  statistics,	  such	  as	  population	  and	  village	  area	  	  
Future	  Recommendations	  	  
• Find	  evidences	  that	  suggest	  a	  corridor	  between	  Lake	  Manyara	  National	  Park	  and	  Ngorongoro	  Conservation	  area	  	  
• Continue	   the	   connection	   between	   Manyara	   Ranch	   and	   Tarangire	   National	  Park	  
• Attempt	  to	  map	  the	  Western	  side	  of	  Losimangori	  Mountains	  to	  Selela	  during	  a	  different	  time	  of	  the	  year,	  specifically	  dry	  season	  	  
• Study	  a	  different	  elephant	  corridor	  in	  Tanzania	  with	  human-­‐elephant	  conflict	  and	  compare	  proximity	  to	  National	  Parks,	  villages,	  roads,	  etc.	  
• How	  can	  the	  human-­‐elephant	  conflict	  be	  resolved	  in	  Esilalei?	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CONCLUSION	  	   After	   conducting	   interviews	   with	   villagers	   of	   Esilalei	   and	   mapping	   the	  different	   passageways	  within	   the	   Tarangire-­‐Manyara	   ecosystem,	  we	   can	   conclude	  that	  elephants	  travel	  from	  both	  Lake	  Manyara	  and	  Tarangire	  National	  Parks,	  meet	  in	  Manyara	   Ranch,	   often	   times	   passing	   through	   the	   Esilalei	   area,	   and	   at	   times	  continuing	  to	  travel	  to	  the	  Losimangori	  Mountains.	  The	  main	  reason	  elephants	  are	  perceived	  to	  migrate	  outside	  of	  protected	  areas	  and	   in	  our	  study,	   through	  Esilalei,	  are	   for	   a	   variety	   of	   trees	   and	   shrubbery.	   Even	   though	   there	   are	   sightings	   of	  elephants	  all	  year	  long,	  the	  most	  prominent	  time	  that	  elephants	  are	  migrating	  is	  in	  the	   wet	   season	   specifically,	   during	   the	   long	   rains	   from	   March	   to	   May.	   Villagers	  perceive	   there	   to	   be	   an	   increasing	   population	   of	   elephants,	   one	   reason	   can	   be	  attributed	   to	   greater	   protection	   in	   recent	   years.	   However,	   there	   is	   still	   a	   human-­‐wildlife	   conflict	   and	   more	   specifically,	   human-­‐elephant	   conflict	   in	   the	   village	   of	  Esilalei	  and	  other	  villages	  bordering	  National	  Parks	  and	  protected	  areas.	  	  	   The	  most	  detrimental	  effect	  that	  elephants	  cause	  is	  destroying	  the	  crops	  and	  farmlands	   of	   neighboring	   villages.	   Due	   to	   increasing	   human	   population	   and	   as	   a	  result,	   increasing	   human	   development,	   migratory	   corridors	   are	   becoming	  increasingly	   threatened	  by	   the	   expansion	   of	   	   agricultural	   and/or	   urbanized	   areas.	  Since	  1979,	  African	  elephants	  have	  lost	  over	  50%	  of	  their	  range/habitat	  (WWF).	  TANAPA	  (Tanzania	  National	  Parks	  Authority)	  and	  the	  government	  need	  to	  keep	  in	  mind	   efficient	   conservation	   efforts	   for	   both	   humans	   and	   wildlife.	   This	   includes	  involving	   farmers	   and	   pastoralists,	   who	   should	   be	   stakeholders,	   in	   the	   decision-­‐making	  process	  when	  it	  comes	  to	  land	  use	  planning	  and	  wildlife	  management.	  The	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Africana	  Lexondata	  species	  is	  categorized	  to	  be	  “vulnerable”,	  according	  to	  the	  World	  Wildlife	   Foundation.	   Elephant	   populations	   are	   declining	   at	   an	   alarming	   rate	  worldwide	   and	   for	   the	   sake	   of,	   not	   only,	   tourism	   and	   Tanzania’s	   socioeconomic	  status,	   but	   for	   the	   magnificent	   species	   itself,	   action	   needs	   to	   be	   taken	   to	   make	  conservation	  efforts	  a	  top	  priority.	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Appendix	  A	  We	  are	  students	  with	  the	  School	  for	  International	  Training;	  our	  names	  are	  Victoria	  Gray	  and	  Cara	  Cappelletti.	  We	  would	  like	  to	  ask	  you	  a	  few	  questions	  of	  elephant	  presence	  around	  your	  village	  and	  about	  human	  wildlife	  conflict	  within.	  Compensation	  of	  1000	  shillings	  will	  be	  given	  when	  completed,	  but	  you	  have	  the	  ability	  to	  opt	  out	  at	  any	  given	  time.	  This	  information	  will	  be	  used	  for	  educational	  purposes	  only.	  1. Have	  you	  seen	  any	  elephants	  recently	  migrating	  through	  this	  area?	  2. If	  yes,	  where	  were	  the	  elephants	  coming	  from?	  Where	  were	  the	  elephants	  going?	  3. How	  many	  elephants	  did	  you	  see?	  4. What	  are	  the	  family	  dynamics?	  Did	  you	  see	  old,	  young,	  male	  and/or	  female?	  5. Is	  there	  a	  conflict	  with	  wildlife	  in	  Esilalei?	  	  6. If	  yes,	  with	  which	  animals?	  What	  animal	  causes	  the	  most	  conflict?	  	  7. What	  specific	  conflict	  do	  you	  have	  with	  elephants?	  	  8. What	  time	  of	  year	  do	  you	  see	  elephants	  around	  Esilalei?	  	  9. Why	  do	  you	  think	  they	  are	  coming	  here?	  	  10. Over	  the	  past	  few	  wet	  seasons,	  have	  you	  noticed	  a	  recent	  increase	  or	  decrease	  in	  elephant	  populations	  than	  in	  the	  past?	  Why?	  	  11. What	  changes	  would	  you	  like	  to	  see	  as	  a	  solution?	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Appendix	  B	  Dung:	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  Footprints:	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  Broken	  down	  trees/branches:	  	  	   	  
